Autodesk Fusion 360 Guide

Please remember to save!

Setting Units

Step 1: Select the user icon ? on the top right corner and select Preferences.

Step 2: Under Default Units, change the default unit for Design and Manufacture to “in” and
Simulation and Generative Design to “English (in).”

Step 3: Select Apply and OK.
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Creating a Sketch

Step 1: From the SOLID tab, in the CREATE toolbar, select Create Sketch. -

|
IS
Step 2: Select the XZ Plane (darker shaded) ™ or select Front in the top right
corner.
Step 3: From the SKETCH tab, in the CREATE toolbar, select the Line tool *

sketch of the desired bridge design.

"y

1
-
to create a

Step 4: Place the first point at the origin , type the length for half of the desired bridge,

and press Enter. For this example, the %2 length is 6 in.

| 0.0 deg |

Specify next point

L)

Step 5: Use the Line tool and draw a sketch of the desired bridge design. Please see the

example below.

6.00

Note: Blue means it is not fully constrained, whereas black is fully constrained.
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Step 6: For this example, select the Parallel tool in the CONSTRAINTS toolbar to fully

constrain the sketch. Please note that depending on the design, different constraints will

be used.

00'¢

-
Step 7: Select the Offset tool C in the MODIFY toolbar. Select the outer edge of the

design, type in the thickness of the member (%% in), select the Flip icon o , and press

Enter.

@ OFFSET

Sketch curves k1 zelected 4 \ o

Chain Selection [ &)

%]
=]
o
Offset positon  -((1/8)*1in}) 8)*1in) 2
Flip el
[i ] oK Cancel
\"‘ EE R
5.00
1
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Step 8: Use the Offset tool and/or line tool to draw the thickness of all members.

Note: Select Flip or type a negative sign (-) to offset in the opposite direction.

6.00

Note: The line on the left should be offset to V2 the offset distance (1/16 in) since it will be

mirrored later.
Use the Line tool to define how the members connect. Make sure each member is a

Step 9:
closed shape and make sure to close all members. If the member is shaded, it is closed,

and vice versa.

0.083

=
LS|

ooec

6.00

Note: In this example, the difference from Step 8 to Step 9 is on the left diagonal member, since

all other members are clearly defined by offset lines.
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Step 10: Use the Rectangle tools to draw the location of connection members. Please see the

examples below.

0.124

SOLID SURFACE MESH SHEET ME
- " .- | — AN
f ! . H
.2 Line L i
Rectangle p| 1 2-Foint Rectangle R
Circle 3 (/ 3-Point Rectangle 0083

Arc k| 1 center Rectangle

600

&

Step 11: Select FINISH SKETCH when done. ™ S€Te”
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Creating a 3D Model

Step 1: From the SOLID tab, in the CREATE toolbar, select Extrude.

o

Step 2: Select all sections of a member, enter the thickness of the member (& in) in Distance,

select New Body in Operation, and select OK. Repeat for all members.

@ EXTRUDE
Type
Profies
Start
Direction
Extent Type
Distance

Taper Angle

Operation

g

k. 4 selected [k

|—b Profile Plane i

# 1 One Side bl

H Distance hd

115

0.0 deg

[:J New Body -
Ok Cancel
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Note: The sketch will disappear after extruding the first member. Select the hidden eye icon for

“Sketch1” for the sketch to appear.

+4 BROWSER @

4 o [EITENO
b -ﬁ Document Settings
[> B Named Views
[> & Ml Origin
[ © Bl Bodes
Z @ gl Sketches

a4 Sketeht

It will look similar to the images below when all members are extruded. (Sketch turned off)
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4

=
-
=
(=]
=
=

— X
Step 3: Select the top right-corner view. =
Step 4: Select Extrude.

Step 5: Select all the connection members drawn earlier.

@ EXTRUDE

Type ﬂT
Profiles k. 19 selected [

Start b Frofie Plane -
Direction 2 One Side A
Extent Type IHI Distance hd
Distance 0.00in

Taper Angle 0.0 deg

Operation [} New Body -

Cancel
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Step 6: Change the following and select OK. @ EXTRUDE
Start: Profile Plane to Object Type 1

Offset: V& in (thickness of member)

Profiles [ 19 zelected X
Distance: width of bridge - 2*%s in =
] Start | object -
Operation: New Body
Offset (1/8)*1in
Direction <1 One Side v
Extent Type H Distance v
Distance 2in-{2*=1/83*1in

Taper Angle |0.0 deg

Operation E) MNew Body

4

OK Cancel
Should look similar to the image below. o - Sl
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Step 7: From the SOLID tab, in the MODIFY toolbar, select the Move/Copy tool. $
Note: Please see the images for reference for Steps 8 to 11.
Step 8: Select all members of the truss. Change Move Type to Point to Point.

Step 9: Select the Origin Point to be the front face of the truss (one corner of a square).
Step 10: Select Create Copy.

Step 11: Select the Target Point to be the same corner at the end of the connection member and
select OK.

© MOVE/COPY
Move Object (1] Bodies... -

Selection [3 8selected X
MoveType B L (O l s

Crigin Point

Target Point F@- Select

Create Copy @

Cancel
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Select second point @ MOVE/COPY
Move Object (1) Bodies... -

Selection [¢ 8selected X

Move Type _&a }o C I ,}F

Origin Point [y 1selected X

Target Point

Create Copy @

(i ] Cancel
@ WOVE/ICOPY
Move Object ) Bodies... v
Selection [ 8selected X

Move Type B+ 1 O l N

Origin Point [ 1selected X

Target Point k1 zelected [ 4

Create Copy &)

Cancel
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Step 12: Select the Mirror tool in the CREATE drop-down. soLD SURFACE MESH

[ T [ O0—m *
LW e . ®
[l —n
CREATE™
E) Mew Component i
|__.|'. Create Sketch
= @ Create Form
Q Derive

! extrude E
Il @& Revolve
3o| B sweep
3k B3 Lot
i, Rib
Web
_"Zr\ Emboss
Hole H
-‘E‘—" Thread
i Box
i Cylinder
o Sphere -
& Torus 7
= coi ~
& Pipe
Pattern 3
Ak wirror
_| & Thicken
@' Boundary Fil
D Create Base Feature
Create PCB [ 3

Step 13: Select all members, select the YZ Plane, and select OK.

@ MIRROR
Object Type [ ] Bodies -

Objects [y 21 selected X

Wirror Plane k1 selected b4

Operation & Join v

OK Cancel
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Step 14: Turn off Sketches and rotate the view to see the completed model.

<« BROWSER - Q|
VRIS _(unsavea) O
E}j.-ﬂ--l Document Settings
d.f*;[} Bl NHamed Views
b < ml Origin
[> © @l Bodies

-

£ = BB Sketches
"4 sketchi
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Creating a Drawing

Step 1: Select DESIGN, then select From Design in the Drawing dropdown.

S =UH
DESIGN I -I =
- |
.'_'j " h
CR
DESIGN
4
GENERATIVE DESIGN @
RENDER e
5
ANIMATION
SIMULATION
B3
MAMNUFACTURE
etchi
DRAWING p | From Design

From Animaticn

Step 2: Select the appropriate drawing/sheet options and select OK.

@ CREATE DRAWING

¥ Reference
Contents

¥ Destination
Drawing
Template
Standard
Units

Sheet Size

Delaware Bridge Design Competition

Full Az=zembhy

gr Create Mew
From Scratch
ASME

in

B (17in = 11in}

OK

Cancel
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Step 3: Select the appropriate Orientation and Scale and place the view. Change other settings,

Step 4: From the DRAWING tab, in the CREATE toolbar, select Projected View

-

Delaware Bridge Design Competition

if necessary.

@ DRAWING VIEW
Reference ob Create Mew ~
Representation O Model v

¥ Appearance
Crientation @ Front hd
sty Boo
Scale 11

¥ Edge Visibility
Tangent Edges @ @ ﬂ

Interference Edges G

Thread Edges @

[i ] Cancel

other views of the bridge. Please see the example below.

to draw

¥
[ | | 1
L I I 1
PROJECT
Bridge Design Competition
TMLE
Example Truss Bridge
APPROVED ISZE COCE DWG NO REV
GHECKED B ‘
DRAWN Team Mame DCae [SCALE 11 |\'\EIG—{T SHEET 171
./_'P.
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Step 5: Select Change Document Settings. Qi

+4 BROWSER

.,j Drawing Sheet v1
Document Settings Ea

Change Document Settings
Text Height Group: Medium

Dimension Units: in

Line Width Group: Medium

Revision Scope: Drawing

Step 6: In the Units dropdown, select the appropriate dimension settings and select OK.

¥ Units

Units. in

Format Fractional
Linear Precision 116

Angular Precision 012
ZerosiUnits 0.0 0.0 .
Alternate Units D

Units. mm

Linear Precision 012
Zeros/Units 0.0l 0.0 mm
Mass Uze Model Settings

Mass precision

Use Model Settings

P Line Widths

¥ Revision History

Revision Scope Drawing A
Numbering A B C A

P Standards

i ] oK | | cancel
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Step 7: From the DRAWING tab, in the DIMENSIONS toolbar, select the Dimension tool -

to dimension the drawing. Use other tools if necessary.
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Step 8: From the DRAWING tab, in the TEXT toolbar, select the Text tool to label the
different views.
4 |
| . . i
2 - o = = fin Lo [~ dnf e Loef [ 130
L I I ;:’_
e PLAN VIEW o i
Fial |
i | | | r
o | o | | bl | ) <
dn | = | g |
i | Ui '
FANL | B -z I -
N o o o o o SECTION VIEW
ELEVATION VIEW
PROJECT
Bridge Design Competition
Example Truss Bridge
APPROVED SEE 0O0E OWG MO ==
(CHECKED \ B

DRAVM Team hame

Ose [SCALE 11

== SHEET 171

|

|

Step 9: Complete the Title Box with appropriate information. Teams must create a Title Box that

includes information required in the competition guidelines. Adjust the shape and

location of the Title Box accordingly. To edit the Title Box, select the Title Box, right-click,

and select Edit Title Block under the Annotation dropdown.

Delete X

CA EditView

Undo €
Move *qt,*

[ PROJFCT

! Projected View

e 3ridge Design Competition

B Edit Title Block

B New Title Block

A Edit Properties
@ Reset Properties

ample Truss Bridge

APPROVED SIZE CODE DWG NO REV
CHECKED B
DRAWN Team Name Date | SCALE 1:1 JSHEEI' 11
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E__h;

Step 10: Select Export F*FORT™ from the DRAWING tab to export the drawing as a PDF.

Don’t forget to save!

Delaware Bridge Design Competition Page 18 of 18



| 127gin o %in
l | |
13in
l | |
1.
PLAN VIEW gn—
8din 2in
1 T 1.
gin ! ain 1
8 gin 2in
¢
_f N\
1. 1 1. 1
8 gn g'n g"" SECTION VIEW
2in 2in 2in 2in 2in 2in
ELEVATION VIEW
PROJECT
Bridge Design Competition
TITLE
Simple Truss Bridge
APPROVED SIZE CODE DWG NO REV
CHECKED B
DRAWN TEAM NAME DATE | SCALE 1:1 WEIGHT SHEET 1/1




